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[Masa : 3 jam]
Please check that this examination paper consists of ELEVEN (11) printed pages
inqluding appendices before you begin the examination.
[Sila pastikan keftas peperiksaan ini mengandungi SEBELAS (11) muka surat
bercetak termasuk lampiran sebelum anda memulakan peperiksaan ini.l
Instructions: This paper contains SIX (6) questions. Answer FIVE (5) question. All
questions carry the same marks.
[Arahan:Kertas ini mengandungi ENAM (6) soalan. Jawab LIMA (5) soalan. Semua
soalan membawa jumlah markah yang sama.l
You may answer the question either in Bahasa Malaysia or English.
[Anda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa
lnggeris.l
Allquestions MUST BE answered on a new page.
[Semua soalan MESTILAH dijawab pada muka surat baru.]
Write the answered question numbers on the cover sheet of the answer script.




l.(A) Explain what is meant by flow net and show an example how an approximate flow net
' can be drawn.
Terangkan maksud jaringan aliran dan
aliran boleh di lakarknn
(8 marks)
tunjuliknn bagaimana anggaran jaringan
(8 markah)
(b) Construct a flow net for the sheet pile as in Figure I below, with D1= 8m, D2: 4m,
H1:14m and H2:6 m. Estimate the seepage per m of width of sheet pile.
(12 marks)








2.(a) Explain briefly with sketches differences between total and effective pressure
(6 marks )
Terangkan secara ringkns dengan lakaran perbezaan di antara tekananjumlah dan
tekanan efeldif
(6 markahl
(b) The soil layer on a site consist of ;
0 - 5 m: BS gravel-sand with |6: 19.5 kN/m3 and y: 18.0 kNim3
5 - 12 m: BS clay with y : 17.0 kNim3
Draw an effective stress and total stress profile between 0 -12 m, when the water
table is
i) lm above the top of the clay.
ii) At clay layer
(14 marks)
Lapisan tanah di tapak mempunyai ciri berikut;
0 - 5 m: BS kerikil-pasir dengan y,o1 : 19.5 kN/mi and y : 18.0 kN/m3
5 - 12 m: BS lempung dengan y : 17.0 kN/m3
Lakar tegason berkcsan dan tegasan jumlah untuk profil di antara 0 -12 m-, sekiranya
paras air bumi pada









Terangkan tujuan pengkelasan tanah dan kepentingannya
kejuruteraan.
(b) One of the most importiant elements in soil classification is the Atterberg Limit. With
assistant of a sketch, define the terms Liquid Limit, Plastic Limit and Plasticity Index.
(6 marks)
Salah satu elemen penting dalam pengkelasan tanah adalah Had Atterberg.
Berbantukon lakaran, beri definisi Had Cecair, Had Plastik dan Indeks Keplastikan.
(6 markah)
A soil sample of 29kg mass consists of l6xl03 cm3 volume. When it is dried out in an
oven, it weighs 22kg.The specific gravity ofthe solids is found tobe2.65.
a) Draw 3-phase diagram of the soil;
b) Calculate the void ratio, wet and dry unit weight of the soil.
(10 marks)
Satu sampel tayah seberat 2lkg mgTnpunyai isipadu l6xld cm3. Apabila telah
dikeringkan dari oven, beratnya adalah 22kg. Ketumpatan tentu pepejal adalah 2.65
a) Lalrnrkan gambarajah 3 fasa tanah tersebut;






4.(a) Explain with sketches THREE (3) types of clay fabric structure that are commonly
found.
(6 marks)
Terangknn dengan lakaran, TIGA (3) jenis strukturfabrik tanah lempung yang biasa
ditemui.
(6 markah)
(b) Soil A has been taken from a particular site and cone penetrometer test has been
canied out to the sample. The results are presented below ;
Cone penetration (mm) 15.3 18.2 19.3 22.1 24.8
Water content (o/o) 39.1 40.9 42 44.5 45.5
Determine the Liquid Limit for the soil
(4 marks)
Sampel tanah A telah diambil dari tapak tertentu dan ujian penusukan kon telah
dilakukan ke atas sampel. Keputusan adalah seperti berikut ;
Penusukan kon (mm) t 5.3 I8.2 19.3 22. I 24.8
Kandungan air (%) 39. I 40.9 42 44.5 45.5
Tentukan Had Cecair tannh tersebut
(4 markah)
(c) Table I shows the result obtained from a soil sample which was tested in the
laboratory for a site nearby USM. If the Plasticity Index of the soil is nonplastic,
classiff the soil according to the AASHTO system and the Unified Soil Classification
System. (Appendix I and2)
U.S Sieve Size Opening Size (mm) Percentage Passing
No4 4.75 98
No l0 2.00 92
No 40 0.425 43
No 100 0.150 7






Jadual I menunjukknn keputusan yang diperoleh dari satu sampel tanah yang telah
diuji di malcrnal bagi suatu kawasan berdekntan USM. Jike lndeks Keplastikan tanah
tersebut adalah tidak plastik, kelasknn tanah tersebut berdasarkan sistem AASHTO
dan USCS. (Lampiran I dan 2)
SaizAyak Saiz Bukaan (mm) Peratus Halus
No4 4.75 98
No l0 2.00 92
No 40 0.425 43
No 100 0.1 50 7





5.(a) Describe the difference between the Standard Compaction Test and Modified
Compaction Test. Use sketch to show differences in their relationship.
(6 marks)
Huraiknn perbezaan di antara Ujian Pemadatan Piawai dan Ujian Pemadatan
Diubahsuai. Gun:akan lakaran bagi menunjukkan perbezaan dalam hubungan di
antara keduanya.
(6 markah)
(b) Describe THREE (3) factors affecting the compaction processes. Use diagrams and
sketches to support your answer.
(6 marks)
Jelaslrnn TIGA (3) fahor yang akan mempengaruhi proses pemadatan tanah.





(c) During a road construction, a sand replacement method was performed to evaluate the
required in-situ density of soil.
i. Explain what you understand by sand replacement method.
(4 marks)
ii. The weight of sand used to fill test hole and funnel of sand-cone device is 8539
and the weight of sand to fill funnel is 321g. The density of the sand is found to
be 1.549/cm', the weight of the wet soil from the test hole is 7399 and the
moisture content is l5%. Calculate the dry unit weight of the compacted soil.
(4 marks)
Semasa pembinaan suatu jalan, sudtu ujian di tapak menggunaknn knedah
penggantian pasir telah dilakuknn bagi menilai ketumpatan tanah yang diperluknn di
tapak.
i. Terangknn qpa yang andafaham mengenai kaedah penggantian pasir.
(4 markah)
ii. Berat pasir yong digunakan untuk memenuhi lubang ujian dan alat knn-pasir
adalah 8539 dan berat.pasir yang memenuhi corong adalah 3219. Ketumpatan
pasir adalah 1.54g/cm' dan berat tanah lembap dari lubang ujian adalah 7399
dan kandungan lembapan tanah adalah I5%. Kira berat unit kering tanah yang
telah dimampatknn.
(4 markah)
6.(a) Describe briefly one dimensional consolidation process of each -process- for the
analogy as rheology model shown in Figure 6.1. (a, b, c and d)
Terangkan secera ringkas analogi setiap proses pengukuhan satu
















(b) A consolidation test was conducted on a soil sample which has a void ratio of l.642
and resulted data shown in Table 6.1 .
Ujian pengukuhan keatas suatu sampel tanah yang mempunyai nisbah lompang 1.642

















i. Draw the e 
- 
log o' curve.
Lukiskan lengkung e 
- 
log o'.
ii. Determine the pre-consolidation pressure.
Te n tu kan te gas a n p r a-pe ngulahan.
iii. Determine Compression Index, Cc.-'
Tentukan Indeks Pengukuhan, Cs.
iv. Determine the in-situ virgin compression line (Schmertmann Method).
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()R(j,A\NI(: S()II-S ' I)r
classification of Soils and Soit-Aggregate Mixtures by M5HT0 classification System (AASHTo M'l45)
.,. ()t.t
a.'t _- or()t- or fvlll
Ceneral Classification
Granular Materials
(350/o or less passing 0.ff5 nnD)
Silt-Clay Materials





Croup Classifimtiott A-I-a A-r-b A-3 A-2-4 A-2-5 A'2'(t A-2-i A-4
A-OA-5
Sieve analysis; Percent Passing:
2.00 nrm (No, l0) 50 max'
0.425 mm (No. a0) 30 nru. .50 nrax
0.075 rnm (No. 200) 15 rnax, 25 max. 35 max, 35 max, 35 max
5l mtn.
l0 rnax. 35 max 36 ntin 16 nin 36 min. 36 ntin.
Characteristics of fraction pasing 0.425 mrn (No. a0):
Liquid linit
Plasticity indu 6 max. NP
40 ntax. 4l min. 40 max. 4l min
l0 max, l0 max. 1l nrin. ll min.
40 max. 4l min. 40 max.
l0 ntar l0 max. ll min.
4l min.
ll min.l
Usual rypes ofsignilicant Stone ftagments, Silty or clayey g,ravel and sand Silty soils Clayey soil.sFine
san(lconstituent materials gravel, and sand
General ratings as subgrade [xcellent to Eood l:air to poot
lplasticiry irrrtu ofA.7.5 subgroup is equal to or less than [[ minus 30. Plasticiry index otA'7'6 subgrotrp is greatet thar Ll' minus 30'
Souru: Sundard Specifiearions lorTrunsputation Mateials and l"lath& ol SanplingtwlTathry,l'artl, Speaficutions 
l3ih ed , MSI ffO, l9E2'
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